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1
APPARATUS FOR HEATING AND
FROTHING A BEVERAGE PRODUCT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims foreign priority benefits under 35
U.S.C. §119(a)-(d) to German patent application number DE
102011 077 776.8, filed Jun. 17, 2011, which is incorporated
by reference in its entirety.

TECHNICAL FIELD

The disclosure relates to an apparatus for heating and
frothing a beverage product, e.g., milk, in particular for the
preparation of cappuccino, latte macchiato or similar hot
drinks.

BACKGROUND

An apparatus for frothing milk is known, for example,
from EP 1 501 398. In the apparatus described there the open
end of a so-called conveyor pipe is submerged in a vessel
containing milk. A steam generator is connected to the
conveyor pipe by a first pipe, and a compressed air source
is connected to the conveyor pipe by a second pipe. Both
pipes are brought together and then lead to the conveyor
pipe, so that a steam/air mixture is conducted through the
conveyor pipe into the milk contained in the vessel.

A frothing apparatus for the frothing of milk is also known
from DE 44 45 436. In this frothing apparatus steam is
conducted from a steam generator through a steam supply
conduit, milk is conducted through a milk supply conduit
and air is conducted through an air supply conduit into a
mixing chamber where they are mixed, and are subsequently
pressed into a frothing chamber where the milk is frothed.

Other frothing apparatus are known, for example, from
DE 10 2009 025 986, EP 2 025 270, EP 1 747 743 or WO
2004/089173.

The frothing apparatuses known in the prior art have the
drawback that the injection of cold air into the steam conduit
and the mixing chamber leads to a higher condensation of
the steam and, thus, to a deterioration of the frothing
process.

SUMMARY

The present disclosure is, therefore, based on the object to
provide an apparatus for heating and frothing a beverage
product, which allows an improved frothing process and
supplies an improved foam.

According to the disclosure an apparatus for heating and
frothing a beverage product is provided, comprising:

a steam generator,

a compressed air source,

an air supply conduit connected to the compressed air
source to supply air from the compressed air source to the
steam generator,

a steam/air conduit connected to the steam generator to
supply a steam/air mixture from the steam generator into the
beverage product.

Due to the fact that the compressed air is, unlike the prior
art, conducted from the compressed air source into the steam
generator, a heated steam/air mixture is already provided in
the steam generator, which leads to a reduced condensation
of water in a downstream steam conduit. This results in a
better frothing result and better foam (froth).
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2

The beverage product may be a milk-containing beverage
product, specifically milk.

The air supply conduit may be connected to the com-
pressed air source, in particular directly. It may be connected
to the steam generator (indirectly or directly). Specifically, a
fluidic connection may be provided in each case. If the
connection is a direct one, the conduit opens into the
compressed air source and the steam generator, respectively.

The steam generator may be adapted for the evaporation
of hot water and may comprise a hot water area and a steam
area. The air supply conduit may here be connected to the
steam area and/or the hot water area. Specifically, the air
supply conduit may open into the steam area and/or hot
water area. The air supply conduit may also be connected to
or open into a hot water withdrawal opening or a hot water
withdrawal conduit of the steam generator. Such hot water
withdrawal openings and conduits are used, for example, to
withdraw hot water for cleaning procedures and/or for the
preparation of tea or other hot water beverages. The afore-
mentioned alternatives result in a very fine intermixing of air
and steam.

Specifically, the steam generator may be a steam boiler.

The apparatus described (frothing apparatus) may com-
prise a water conduit which is connected to the steam
generator to supply water to the steam generator, with the air
supply conduit opening into the water conduit. By supplying
the air into the water, from which the steam is generated
subsequently, yet upstream of the steam generator, the
disadvantageous effect of pressure fluctuations during the
compressed air supply, e.g., caused by the air pump, is
reduced.

The water conduit may be a cold water supply conduit for
the supply of cold water. Specifically, this cold water supply
conduit may be connected to the steam generator directly. In
this way, the air would then be supplied to the steam
generator together with the cold water. Alternatively, this
cold water supply conduit may also open into a boiler or hot
water apparatus, from which hot water is then supplied
through a hot water conduit to the steam generator. If the
compressed air is supplied to such a cold water conduit, it
would then flow via the boiler to the steam generator.
Alternatively, the aforementioned water conduit may also be
a hot water supply conduit for the supply of hot water, which
may run, for example, from a boiler to the steam generator.
In this case it is also possible, that the air supply conduit
opens into the hot water supply conduit.

The water conduit may be connected to a water source
(directly or indirectly). The water source may be a water
connection, e.g., via a water tap, or a water reservoir, e.g., in
the form of a water container. The water source may be a
cold water source and/or a hot water source.

The apparatus described may include an air shut-off
member on the air conduit and/or a steam shut-off member
on the steanvair conduit. The air flow or the flow of the
steam/air mixture can be controlled or regulated by opening
and closing these shut-off members. The shut-off members
may in particular be shut-off valves. The shut-off members
may be remote-controlled. The shut-off members may be
actuatable electromagnetically, electrically, pneumatically
and/or hydraulically.

The apparatus described may comprise a frothing cham-
ber for frothing the beverage product, in particular milk,
wherein the steam/air conduit is connected to the frothing
chamber. The steam/air conduit may be connected to the
frothing chamber directly or indirectly. Specifically, it may
open into the frothing chamber. In such a frothing chamber
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steam, air and beverage product are mixed particularly
thoroughly and emulsified, resulting in a particularly good
foam consistency.

The apparatus may comprise a beverage product supply
conduit, which is connected to the frothing chamber to
supply the beverage product to the frothing chamber. The
beverage product supply conduit can be connected to the
frothing chamber indirectly or directly. Therefore, if milk is
used, the supply conduit would be a milk supply conduit.

The apparatus described above may comprise a beverage
product conveyor. Specifically, the beverage product con-
veyor may be adapted to convey milk, in particular cold
milk. The beverage product conveyor may be adapted to
convey the beverage product into the frothing chamber.
Alternatively, or additionally, the beverage product con-
veyor may be adapted to convey a heated beverage product
and/or a beverage product foam. The beverage product
conveyor may be adapted to convey a beverage product
from the same vessel into which the foam and/or the heated
beverage product are dispensed. Alternatively, the beverage
product conveyor may be adapted to convey a beverage
product from another vessel than the one into which the
beverage product foam and/or the heated beverage product
are dispensed.

The aforementioned beverage product supply conduit
may be connected to the beverage product conveyor, spe-
cifically open into the latter.

Specifically, the beverage product conveyor may com-
prise a Venturi chamber for sucking in the beverage product.
In this way, a cold beverage product, a hot beverage product
or beverage product foam may be sucked in and thus
conveyed by means of the Venturi effect. Specifically, the
Venturi chamber may be connected (indirectly or directly) to
the steam/air conduit. The negative pressure for the Venturi
effect can be generated by the steam/air flow. Alternatively,
the beverage product conveyor may comprise a pump.

The above-described apparatus may further comprise a
supply device which has one open end. The open end may
be immersed in a vessel. Specifically, the open end may be
immersed in a vessel containing a beverage product. The
supply device may be adapted to supply a steam/air mixture,
a heated beverage product and/or beverage product foam to
the vessel. Supplying a steam/air mixture allows the frothing
of a beverage product in the vessel. If a heated beverage
product and/or beverage product foam are supplied, the
supply device can be connected (indirectly or directly), for
example, to a frothing chamber, in particular the outlet
thereof, so as to supply the foam produced in the frothing
chamber and/or the heated beverage product to the vessel.

The supply device may be connected to the steam/air
conduit to dispense a steam/air mixture, a hot beverage
product and/or beverage product foam from the open end.
Preferably, the supply device can be connected directly to
the steam/air conduit in order to dispense a steam/air mix-
ture.

The frothing chamber may comprise a foam outlet open-
ing or a foam outlet conduit for dispensing beverage product
foam, in particular milk foam, into a vessel. The beverage
product conduit and/or the beverage product conveyor may
be adapted to conduct and convey a beverage product or
beverage product foam from the vessel into the frothing
chamber. An improved foam consistency may be obtained if
the already dispensed beverage product or already dispensed
beverage product foam are frothed again or repeatedly.

The supply device may comprise an inlet opening for
receiving a beverage product. Specifically, the supply device
can comprise an inlet opening for receiving a beverage
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product from the vessel. The supply device may comprise a
beverage product supply conduit, e.g., as described above.
Alternatively, or additionally, a beverage product supply
conduit or the beverage product supply conduit may open
into the inlet opening. The supply device may comprise a
frothing chamber and/or a beverage product conveyor for
conveying a beverage product. If the supply device com-
prises a frothing chamber, the beverage product would be
frothed in the supply device. A frothing chamber provided in
this manner may be connected to a beverage product supply
conduit and/or a beverage product conveyor, as was already
described above. The supply device can comprise, for
example, a beverage product inlet opening which is con-
nected to the frothing chamber by a beverage product supply
conduit. The beverage product inlet opening and/or the
frothing chamber may be arranged on or in the supply device
in such a way that they can be immersed in the beverage
product contained in the vessel.

Specifically, the beverage product conveyor provided in
or on the supply device may comprise a Venturi chamber for
sucking in the beverage product.

The above-described apparatus may comprise a tempera-
ture detection device for detecting the temperature of the
heated beverage product and/or the beverage product foam.
The temperature detection device may comprise a tempera-
ture sensor which is connected to and/or arranged on the
beverage product supply conduit, the open end of the supply
device, the inlet opening of the supply device, the beverage
product conveyor and/or the frothing chamber, depending
specifically on which of these members is present. Thus, for
example, the beverage product temperature can be detected
on or in the beverage product supply conduit, at or in the
open end of the supply device, at or in the inlet opening of
the supply device, in the beverage product conveyor, and in
the frothing chamber, respectively. The temperature sensor
may be adapted to detect the (beverage product and/or foam)
temperature in the beverage product supply conduit, the
frothing chamber, the beverage product conveyor and/or the
vessel.

Specifically, the vessel may be the vessel containing, for
example, a beverage product, in which the open end of the
supply device is immersed.

Also, the temperature detection device may comprise
several temperature sensors, which are each arranged on one
of the aforementioned devices or elements.

The above-described apparatus may comprise a control
device for the automated control and/or regulation of the
steam generator, the compressed air source, the air shutoff
member, the steam shut-off member and/or the beverage
product conveyor. If, for example, a remotely controllable
air shut-off member and/or steam shut-off member are
provided, these members can be remote-controlled by the
control device. The control device may be connected to the
temperature detection device, in particular to one or more
temperature sensors of the temperature detection device, and
adapted to control and/or regulate in response to the detected
temperature.

The control device may be adapted to predefine a desired
beverage product temperature, foam temperature and/or
foam consistency and allow the controlling and/or regulating
in response to the predefined beverage product temperature,
foam temperature and/or foam consistency. Specifically, a
specific controlling of the steam generator, the compressed
air source, the air shut-off member, the steam shut-off
member and/or the beverage product conveyor may be
programmed in the control device for a plurality of pre-
definable beverage product temperatures, foam temperatures
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and/or foam consistencies. In this way, for example, a user
is able to input a desired foam temperature and/or foam
consistency, whereupon the necessary devices and/or mem-
bers are automatically controlled.

In the above-described apparatus the air shut-off member
and/or the steam shut-off member may be controllable by the
control device separately from each other. This allows the
production of foam at a plurality of different temperatures
and with different foam consistencies.

The above-described apparatus may comprise a cold
beverage product container, in particular a cold milk con-
tainer, and a cooling device for the cold beverage product
container.

The apparatus described may comprise a pressure sensor
for detecting the pressure in the steam generator and/or a
temperature sensor for detecting the temperature in the
steam generator, with the compressed air source and/or the
air shut-off member being controlled in response to the
detected pressure and/or the detected temperature. In this
way it is possible to adapt the compressed air supply to the
conditions in the steam generator, which results in a stable
and uniform steam generation.

The disclosure further provides for a coffee machine,
comprising one of the above-described apparatuses for heat-
ing and frothing a beverage product, in particular milk.

Exemplary embodiments of the disclosure will be
explained in more detail with reference to the below draw-
ings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a representation of a first
embodiment of an apparatus for heating and frothing milk;

FIG. 2 schematically shows a cross-sectional view of the
lower part of a supply device;

FIG. 3 schematically shows a representation of a second
embodiment of an apparatus for heating and frothing milk;

FIG. 4 schematically shows a representation of another
embodiment of an apparatus for heating and frothing milk;

FIG. 5 schematically shows another embodiment of an
apparatus for heating and frothing milk; and

FIG. 6 schematically shows another embodiment of an
apparatus for heating and frothing milk.

DETAILED DESCRIPTION

The figures show several embodiments. Other combina-
tions of the different aspects shown in the figures and/or
described below are possible as well.

The embodiment of an apparatus for heating and frothing
milk as schematically shown in FIG. 1 comprises a steam
generator 101. The steam generator can be, for example, a
steam boiler in which water is evaporated. In this example
and the following examples the beverage product to be
frothed is milk. The use of other beverage products is
possible as well.

The frothing apparatus further comprises a compressed air
source 102. The compressed air source can be, for example,
a compressed air pump or a compressed gas cartridge. An air
supply conduit 103 leads from the compressed air source
102 to the steam generator so as to conduct compressed air
from the compressed air source into the steam generator. In
this example, a shut-off member in the form of a valve 104
is provided along the air supply conduit 103, which allows
the regulation of the air supply to the steam generator.
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6

Specifically, the shut-off member may be closed to interrupt
the air supply. The valve can be, for example, a solenoid
valve or check valve.

The steam generator 101 is supplied by a water source 105
which, in the example shown, is provided in the form of a
water tap. The water source 105 is directly connected to the
steam generator by a water conduit 106. An orifice plate or
a pressure reducer 107 for appropriately adjusting the water
pressure may be provided along the water conduit 106. Also,
a valve may be provided along the water conduit for
controlling and/or regulating the water flow.

Instead of connecting the water conduit to the available
water network by a water tap 105, also a water reservoir,
e.g., in the form of a water container, for example the coffee
machine, may be provided, from which the water is then
conveyed by a corresponding conveyor into the steam
generator. The water conveyance from the container into the
steam generator can, in this case, be accomplished by means
of gravitational force or by means of an active conveyance,
e.g., by a pump.

In the example shown, a steam generator 101 is supplied
with cold water, which is then heated and evaporated in the
steam generator. Alternatively, a hot water boiler may be
connected upstream of the steam generator, that is, the hot
water boiler would then be connected between the water
source 105 and the steam generator 101. In this case, the hot
water boiler would be supplied with cold water from a cold
water source through a cold water supply conduit. The cold
water would be heated in the hot water boiler and supplied
through a hot water supply conduit to the steam generator,
where it evaporates.

Due to the fact that the compressed air is passed into the
steam generator (e.g., into the hot water area or steam area
thereof), and is not blown into a steam conduit branching off
from the steam generator (or into a mixing chamber con-
nected downstream of the steam generator for mixing air and
steam) first, a homogeneous steam/air mixture is already
generated in the steam generator. This steam/air mixture is
conducted through a steam/air conduit 108 away from the
steam generator and to the milk 109 to be frothed. A check
valve 110 may be provided along the steam/air conduit for
controlling and/or regulating the flow of the steam/air mix-
ture.

The steam/air conduit 108 is directly connected to a
supply device 111. The supply device includes (at the lower
end thereof) one open end which may be immersed in a
vessel 112 containing milk 109. The supply device can be
formed, for example, as a pipe, with a steam/air channel
running therein and opening into the open end and, thus, into
the milk. The air supply conduit 108 is then connected
(fluidically) to the steam/air channel of the supply device
111. In the described example it is, thus, possible to dispense
the steam/air mixture through the open end into the milk 109
provided in the vessel 112, so that the milk is then heated and
frothed in the vessel.

Although conventional air pumps provide the air discon-
tinuously owing to their construction-related pulsation, i.e.,
more or less in blasts, a homogeneous mixture of air and
steam can nonetheless be guaranteed because the air is
already provided in the steam generator, which brings about
a homogeneous foam.

Moreover, a temperature detection device is provided in
the example shown, comprising a temperature sensor 113
which is connected to and arranged on the supply device in
the region of the open end, i.e., in the lower region of the
supply device 111. The temperature sensor 113 allows the
detection or measurement of the temperature of the milk 109
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(and, in the course of the operation, also of the milk foam)
provided in the vessel 112. If the supply device 111 is
designed, for example, in the form of a pipe the temperature
sensor may also be arranged to be partially located in the
pipe, with at least a portion of the temperature sensor, e.g.,
the tip, projecting out of the supply device.

The frothing apparatus described further comprises a
control device 114 for the automated control and/or regula-
tion of different parts or of the frothing apparatus as a whole.
In the example shown, the control device is in particular
connected to the steam generator 101, the compressed air
source 102, the valves 104 and 110 as well as the tempera-
ture sensor 113. The control device 114 may further also be
connected to the water source 105 or a valve arranged along
the water conduit 106.

The compressed air valve 104 and/or the steam/air valve
110 can be remote-controlled by the control device 114 and
can be opened or closed according to requirements.

Basically, a user is capable of inputting a desired milk or
foam temperature in the frothing apparatus. Similarly, a
desired foam consistency may be inputted. There can be, for
example, different degrees of consistency for the foam
among which the user can choose. Alternatively, it is also
possible that the frothing apparatus and the control device
are set up and programmed for a predefined foam tempera-
ture and/or a predefined foam consistency. To obtain a
predefined or user-selected foam consistency the control
device 114 may be programmed with respect to the neces-
sary quantities of air and/or steam. During the frothing
process the compressed air source 102 and/or the valve 104
would then be controlled to make the compressed air quan-
tity required for the foam consistency available. The steam
generator 101 and/or the valve 110 can be controlled by
means of the control device 114 on the basis of the infor-
mation provided by the temperature sensor 113. Thus, for
example, valve 110 can be closed at a predetermined tem-
perature below the foam temperature desired by the user.
Also, it is possible to close the valve 110 exactly when the
temperature sensor 113 measures the desired foam tempera-
ture.

For controlling the valves 104 and 110 as well as the
steam generator 101 itself (in particular a heating element
contained in the steam generator) a temperature sensor
and/or pressure sensor may also be provided in the steam
generator 101. By using Dalton’s law (law of partial pres-
sures) it is possible to detect from the pressure and the
temperature in the steam generator the partial pressure of the
introduced compressed air. On this basis the control device
114 can induce the valve 104 to be opened or closed so as
to make the air quantity necessary for a desired foam
consistency available.

FIG. 2 schematically illustrates an example of a steam
generator 201 in the form of a steam boiler. The steam boiler
shown is a hot water boiler. In the steam generator 201 a
heating element 214 is provided, by means of which the
supplied water is heated and evaporated. The water is
supplied through a water conduit 206, which may be a cold
water supply conduit or a hot water supply conduit. The
water heated by the heating element 214 for the evaporation
is located in a lower region of the steam boiler, the so-called
hot water area 215. Steam 216 is formed on top of the liquid.
Thus, the steam is located in the steam area of the steam
generator.

In the example shown, compressed air is conducted
through an air supply conduit 203 into the steam area of the
steam generator, i.e., into the steam. Thus, the air is finely
intermixed with the steam in the steam area and uniformly
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distributed. Due to the hot steam the introduced air is
simultaneously sterilized. The steam/air mixture is then
conducted through a steam/air conduit 208 away from the
steam generator towards the milk, e.g., to a supply device.

In the example shown, the air supply conduit opens
directly into the steam generator, in the steam area thereof.
Alternatively, the air supply conduit may also open into the
steam generator at another position. For example, the air
supply conduit can open into the hot water areca 215.
According to another example, a hot water withdrawal
conduit 216 is provided on the steam generator. The with-
drawn hot water can be used, for example, for cleaning
purposes, or for the preparation of other hot beverages, e.g.,
tea. In such a case, the air supply conduit may also be
connected to the hot water withdrawal conduit 216, e.g.,
open into the latter. The air supply conduit can open into the
hot water withdrawal opening.

When air is introduced, which is usually cooler than the
hot water or hot steam, and in comparison with injecting the
compressed air into a steam conduit branching off from the
steam generator, the expansion of the air due to the tem-
perature rise is compensated by the relatively great buffer
volume in the steam generator. Further, the pressure of the
supplied air can be adjusted to the water generator or steam
generator in a better way, as the pressure in the steam
generator is more stable than in a steam conduit, due to the
greater volume.

For the supply device as shown, for example, also in FIG.
1, there are a plurality of possible exemplary embodiments.
One example is schematically illustrated in FIG. 3. The
supply device 311 shown in a cross-sectional view is
designed in the form of a pipe in which a steam/air channel
317 is running. This steam/air channel 317 can be (fluidi-
cally) connected, for example directly, to a steam/air conduit
coming from the steam generator. In the example shown, the
supply device 311 includes two open ends 318 immersed in
a vessel 312 containing milk 309. Moreover, a temperature
sensor 313 is provided, which is arranged along the axis of
the supply device 311, and around which the steam/air
channel is provided.

In the example shown, the supply device comprises two
Venturi chambers 319 and two frothing chambers 322 con-
nected to the former. On the one hand, the Venturi chambers
319 are connected to the steam/air channel 317 and, on the
other hand, to the respective frothing chambers. The flow of
steam/air produces a negative pressure in each Venturi
chamber 319, so that the milk 309 is sucked by means of the
Venturi effect through the inlet openings 320 and the milk
supply conduits 321 into the corresponding frothing cham-
ber 322, where it is frothed and, again, dispensed into the
vessel 312 through the open end 318. As the frothed milk is
dispensed into the same vessel from which it had been
sucked in, the milk may be repeatedly subjected to a frothing
process in the Venturi chamber, which leads to an even better
foam consistency.

In the alternative it is also possible to provide no Venturi
chamber, but the milk supply conduits 321. The milk would
then flow without an active conveyance into the frothing
chambers, where frothing is performed inside the supply
device.

Alternatively, instead of providing a frothing chamber, the
steam/air channel 317 can also directly open into the open
end 318 of the supply device 311, so that the steam/air
mixture is dispensed from the supply device 311 directly
into the milk 309 present in the vessel 312, and the frothing
then takes place in the vessel and not in a frothing chamber
provided in the supply device 311.
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FIG. 4 schematically shows another embodiment of the
frothing apparatus. The frothing apparatus illustrated in this
example, too, comprises a steam generator 401 and a com-
pressed air source 402, with the compressed air being
supplied through an air supply conduit 403 to the steam
generator. A valve 404 is provided along the air supply
conduit 403. The air supply conduit 403 leads into the steam
generator 401. As was already described in connection with
FIG. 2, the air supply conduit 403 may open into the steam
generator at different positions, e.g., in the steam area or in
the hot water area. The cold water is conducted from a cold
water source 405 through a water conduit 406, on which a
pressure reducer 407 is arranged, into the steam generator.
As was already described above, in this embodiment, too, a
water container may be provided instead of the water tap,
and/or a hot water area may be connected upstream of the
steam generator 401.

From the steam generator 401 a steam/air conduit 408, on
which a shut-off valve 410 is arranged, leads to a frothing
chamber 422 in a supply device 411, where the milk is
frothed.

In the example shown herein, the milk 409 is provided in
a cold milk container 423. This cold milk container 423 can
be arranged, for example, in a cooling device, e.g., a
refrigerator. In order to monitor the milk temperature a
temperature sensor 424 is provided, which is connected to
the control device 414. Basically, the control device 414 of
this example, too, can be connected to some or even all
elements of the frothing apparatus which are capable of
being controlled and/or regulated, as was already described
above.

By means of a milk conveyor 425, e.g., a pump, the milk
409 is conveyed from the cold milk vessel through a milk
supply conduit 421 into the supply device 411, and there into
the frothing chamber 422. In the frothing chamber 422 the
milk is mixed with and frothed by the steam/air mixture
from the steam/air conduit 408, and is then dispensed
through two open ends of the supply device 411 in the form
of milk outlets 426.

A temperature sensor 413 is provided in the frothing
chamber 422 to detect the temperature of the frothed milk.
The different valves, the compressed air source and/or the
steam generator may be controlled and/or regulated on the
basis of the foam temperature and/or foam consistency
predefined by a user, and the temperature measured by the
temperature sensor 413.

Instead of the supply device 411 shown, a supply device
as shown, for example, in FIG. 1 or 3 may be used as well.

FIG. 5 schematically illustrates another exemplary
embodiment of a frothing apparatus. The same elements as
in FIG. 4 are designated with analogous reference numbers,
whose first digit is increased by one, i.e., is a 5. For example,
the steam generator is designated with 501 and the com-
pressed air source with 502. The embodiment shown differs
from the alternative of FIG. 4 in that the milk conveyance is
not accomplished by a pump, but by a Venturi chamber 519
which is provided in the supply device 511 and, on the one
hand, is connected to the steam/air conduit 508 and, on the
other hand, to the frothing chamber 522. Due to the Venturi
effect the steam/air flow produces a negative pressure in the
Venturi chamber 519, so that the milk 509 is sucked from the
cold milk container 523 through the milk supply conduit
521. Like in FIG. 4, the steam/air mixture is then frothed and
emulsified with the milk in the frothing chamber. The milk
is then dispensed as foam through two open ends 526 of the
supply device 511 into a cup 527.
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FIG. 6 schematically illustrates another exemplary
embodiment, in which the elements already shown in the
preceding figures are likewise designated with analogous
reference numbers beginning with a 6. This exemplary
embodiment differs from the preceding embodiments firstly
in that the compressed air is not conducted into the steam
generator 601, but into the cold water conduit 606. The
compressed air source 602 is connected by an air supply
conduit 603 to the cold water conduit 606 and opens into the
latter. Thus, an air/water mixture is conducted from the
opening point to the steam generator 601, where it is heated
and where a steam/air mixture is thus generated.

In the example shown, cold water is supplied to the steam
generator 601. As was already described above, a hot water
boiler may be connected upstream of the steam generator. In
this case the air supply conduit 603 may either open into the
cold water supply conduit between the cold water source
605 and the hot water boiler, or into the hot water supply
conduit between the hot water boiler and the steam genera-
tor. In both cases the steam generator is supplied with an
air/water mixture.

Like, for example, in the embodiment according to FIG.
1, the milk 609 to be frothed is contained in a vessel 612.
From this vessel 612 the milk 609 is conveyed through a
milk supply conduit 621 into a frothing chamber 622. Like
in the example of FIG. 5, the conveyor of this example is a
Venturi chamber 619. The Venturi chamber 619 is thus
connected to the steam/air conduit 608, the milk supply
conduit 621 and the frothing chamber 622.

A foam channel 628 having an open end 618 leads from
the frothing chamber again into the same vessel 612. The
Venturi chamber 619, the frothing chamber 622, the milk
supply conduit 621 as well as the foam channel 628 are
provided as part of the supply device 611. Further provided
are two temperature sensors 624 and 613 detecting the
temperature of the milk to be frothed or frothed milk,
respectively. Both temperature sensors are connected to the
control device 614 so as to allow controlling and/or regu-
lating the different elements of the frothing apparatus on the
basis of one or both measured temperature values. Basically,
it is also possible to provide only one of the two temperature
sensors. In this embodiment, too, the milk may be frothed
repeatedly, as the milk foam can be sucked once again
through the milk conduit 621 into the frothing chamber.

It will be appreciated that the different elements and
aspects of the embodiments shown and described can basi-
cally be combined with each other in an optional way. For
example, the different supply devices as disclosed may be
used in each one of the exemplary embodiments. The same
applies to the different types of air supply, that is, the direct
supply into the steam generator (into the steam area or hot
water area thereof), or into a cold or hot water supply
conduit to the steam generator. Also the different types of
water supply (e.g., by a water tap or a water reservoir), either
with or without an interposed hot water boiler, may be used
in each embodiment. Basically, also the milk can be con-
veyed optionally in each embodiment. e.g., by means of a
pump or the Venturi effect.

While exemplary embodiments are described above, it is
not intended that these embodiments describe all possible
forms of the disclosure. Rather, the words used in the
specification are words of description rather than limitation,
and it is understood that various changes may be made
without departing from the spirit and scope of the invention.
Additionally, the features of various implementing embodi-
ments may be combined to form further embodiments of the
invention.
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What is claimed is:

1. An apparatus for heating and frothing a beverage
product, the apparatus comprising:

a steam generator,

a compressed air source;

an air supply conduit connected to the compressed air

source and leading from the compressed air source into
the steam generator to supply air from the compressed
air source to the steam generator; and
a steam/air conduit connected directly to the steam gen-
erator at a location spaced away from the air supply
conduit and configured to supply a steam/air mixture
from the steam generator into the beverage product;

wherein the steam generator is adapted for evaporation of
hot water and comprises a hot water area and a steam
area, and the air supply conduit is connected to the
steam area or the hot water area such that air from the
air supply conduit is combinable with steam in the
steam generator at a location spaced away from the
steam/air conduit.

2. The apparatus according to claim 1 wherein the air
supply conduit is connected to the steam area and the hot
water area.

3. The apparatus according to claim 1 further comprising
a water conduit connected to the steam generator and
configured to supply water to the steam generator or to
discharge water from the steam generator, wherein the air
supply conduit opens into the water conduit.

4. The apparatus according to claim 3 wherein the water
conduit is a hot water supply conduit for supplying hot
water, a hot water withdrawal conduit for discharging hot
water, or a cold water supply conduit for supplying cold
water.

5. The apparatus according to claim 3 wherein the water
conduit is configured to supply water to the steam generator
and to discharge water from the steam generator.

6. The apparatus according to claim 1 further comprising
at least one of an air shut-off member on the air supply
conduit or a steam shut-off member on the steam/air conduit.

7. The apparatus according to claim 6 further comprising
a control device for automated control or regulation of at
least one of the steam generator, the compressed air source,
the air shutoff member or the steam shut-off member.

8. The apparatus according to claim 7 further comprising
a temperature detection device for detecting temperature of
at least one of heated beverage product or beverage product
foam, wherein the control device is connected to the tem-
perature detection device and is adapted to control or
regulate in response to the detected temperature.

9. The apparatus according to claim 8 wherein at least one
of a desired beverage product temperature, foam tempera-
ture or foam consistency is predefinable and the control
device is configured to control or regulate in response to the
at least one predefined beverage product temperature, foam
temperature or foam consistency.

10. The apparatus according to claim 1 further comprising
a frothing chamber for frothing the beverage product,
wherein the steam/air conduit is connected to the frothing
chamber and opens into the frothing chamber.

11. The apparatus according to claim 10 further compris-
ing a beverage product supply conduit connected to the
frothing chamber and configured to supply the beverage
product to the frothing chamber.
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12. The apparatus according to claim 10 further compris-
ing a beverage product conveyor configured to convey the
beverage product into the frothing chamber.

13. The apparatus according to claim 12 wherein the
beverage product conveyor comprises a Venturi chamber for
sucking in the beverage product, or a pump.

14. The apparatus according to claim 1 further comprising
a supply device having an open end that is immersable in a
vessel containing the beverage product.

15. The apparatus according to claim 14 wherein the
supply device is adapted to supply at least one of the
steam/air mixture, heated beverage product or beverage
product foam to the vessel.

16. The apparatus according to claim 14 wherein the
supply device is connected to the steam/air conduit to allow
dispensing of at least one of the steam/air mixture, heated
beverage product or beverage product foam from the open
end.

17. The apparatus according to claim 14 wherein the
supply device comprises an inlet opening for receiving the
beverage product from the vessel.

18. The apparatus according to claim 14 wherein the
supply device comprises at least one of a frothing chamber
or a beverage product conveyor for conveying the beverage
product.

19. The apparatus according to claim 1 further comprising
a temperature detection device for detecting temperature of
at least one of heated beverage product or beverage product
foam.

20. The apparatus according to claim 19 further compris-
ing a supply device having an inlet opening, an open end and
a frothing chamber for frothing the beverage product, and a
beverage product supply conduit that is connected to the
inlet opening of the supply device for supplying the bever-
age product to the frothing chamber, wherein the tempera-
ture detection device comprises a temperature sensor that is
connected to or arranged on the beverage product supply
conduit, the open end of the supply device, the inlet opening
of the supply device, or the frothing chamber.

21. The apparatus according to claim 20 wherein the
temperature sensor is adapted to detect the temperature in at
least one of the beverage product supply conduit or the
frothing chamber.

22. The apparatus according to claim 1 further comprising
a cold beverage product container and a cooling device for
the cold beverage product container.

23. The apparatus according to claim 1 further comprising
an air shut-off member on the air supply conduit, a control
device for controlling at least one of the compressed air
source or the air shut-off member, and at least one of a
pressure sensor for detecting pressure in the steam generator
or a temperature sensor for detecting temperature in the
steam generator, wherein the control device is configured to
control the at least one of the compressed air source or the
air shut-off member in response to at least one of the
detected pressure or the detected temperature.

24. The apparatus according to claim 1 further comprising
a valve disposed in the steam/air conduit downstream of the
steam generator.

25. A coffee machine comprising:

a water reservoir for receiving water; and

an apparatus according to claim 1, wherein the steam

generator is connected to the water reservoir.
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